THE URINE         3OI
food, as well as from the purines of body tissue. Ammonia is
formed in the kidney itself from glutamine carried to it in the
blood. The color of the urine is due to a pigment called uro-
chrome. Normal urine does not contain glucose, except occa-
sionally after meals; minute amounts may then appear.
The reaction and specific gravity of the urine* Under ordi-
nary circumstances, the urine is definitely acid. The average
pH is around 6.0, but the reaction varies considerably with the
nature of the diet. Most fruits reduce the acidity of the urine,
for they contain the salts of organic acids; the acid is oxidized,
leaving the alkali, which is excreted. Starvation increases the
urinary acidity, because sulfuric and phosphoric acids are
formed from the breakdown of body protein, and acetoacetic
and ji-hydroxybutyric acids from the metabolism of body fat.
A high protein diet also increases the quantity of acid excre-
tion. Herbivorous animals, on the other hand, excrete an al-
kaline urine except when fasting, the urine then becoming
acid. In diseases associated with the production of large
amounts of organic acids in the body, e.g., acetoacetic and
(3-hydroxybutyric acids in diabetes, the urine is more strongly
acid than normally.
The normal acidity of the urine is a manifestation of one of
the most important functions performed by the kidney, namely,
the maintenance of the alkalinity of the blood and body fluids.
Blood coming to the kidney has a pH of around 7.4; the urine,
as just mentioned, has an average pH of 6.0. The kidney sep-
arates acid from basic substances, retaining the latter within
the body and excreting the former. This conservation of the
body's base is brought about in part by the conversion in the
kidney of the alkaline phosphate of the blood (Na2HPO4) into
the acid phosphate (NaH2PO4). For example, the concentra-
tions of the alkaline and acid phosphates in plasma are as 4 to i,
whereas, in urine they are as i to 9. Another way in which the
kidney conserves -fixed base (chiefly sodium) to the body is by
the formation of ammonia. The ammonia then combines with
acids brought to the kidney, which excretes them as ammonium
salts.